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ABSTRACT
Random Tn3 mutagenesis produced 20 cysteine/methionine and 13 methionine
auxotrophic mutants of Sinarhizohivm nelion strain Rmd201. Linkage of Tn5 to
ausotroph indicated that each mutant had a single Tn3 insertion. All auxotroph
showed spontancous reversion to prototrophy and they resembled the parental strain
in production of celi surface molecule and utilization of sugars and dicarboxylic acid.

INTRODUCTION

Nitrogen lixing bacteria like Klebsielia pricimomiae and Azotobacter are able
to reduce atmospheric nitrogen into ammonia as free living organisms. Other
organisms 1ix nitrogen only in symbiotic relationship with an eukaryotic host plant,
like rizobia in legume symbiosis (1), The detail knowledge of the gene involved in
symbiosis will be of great help in obtaining symbiotic combinations having enhanced
ability of nitrogen fixation,

Rhizobial cell surface molecules which play an important role in infection of
the legume host plan, is composed of exopolysaccharides (EPS), lipopolysaccharides
{LPS). p-glucans and capsular polysaccharides (KPS). Normal cxpression of the
genes for cell surface molecules is required  for rhizobium-legume symbiosis
2.3.4.5.6).

Sulfur-comaining amino acids auxotrophs of rhizobia have been isolated by
severil workers (7,8.9). Methionine and cysteinc/methionine mutants of S, melifoti
strain 2011 were found 1o induce effective nodules on alfalfa plant (10). Cystein-
requiring utants o S melifor strain L5-30 showed loss ol effectivness (11).
Kerppola and Kahn (12) observed that the methionine mutants of S. meliloti strain
104A14 formed ineffective nodule on alfalfa. Rhizobium etli metZ mutant was unable
Lo preduce lipochito-oligosaccharides or induce nodules on rool of Phaseolus vidgaris
(13).

MATERIAL AND METHODS
Strains and plasinids: The bacterial strains and plasmid used in this study are listed in
table 1.
Mediaand supplemerts: Complete medium trypton yeast extract (TY) and rhizobial
minimal medium (RMM) have been described ealier (14). Stock solutions were added
to the autoclaved media to make final concentrations of 50, 3¢ and 10 mg/ml from
aminoe acids. nitrogen bases and vitamins, respectively.

Antibiotics used were purchased from HiMedia Laboratorics, Streptomycine
sulfate and kanamyeine acid sulfate stock solutions were prepared in sterile distilted
water. The final concentration of antibiotics used in different media were as follows:
streplomycine sulfate (100 pg/ml; kanamycine acid sulfate (100 ug/ml for E. cali and
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00 p/ml tor N melifoni), Cloromphinicol {30 pug/mly, rifampicin (40 pg/mly and
tetracycline hydrochloride {15 pg/ml).
Transposon TuS mutagenisis: Bacterial conjugations were don  according to
Kondorosi er ef (15), Random mutagenesis of S mefifori strain Rmd 201 was carried
out using ‘I'ns delivery suicide plasmid pGSY (16). Transconjugants obtained were
screened for auxotrophs by streaking them on RMM and TY+Km™+8m"™ agar
medium. The auxotrophy of each strain was determined on the modified Hoiliday
pools (17).
Linkage of Tn§ insertivn to awxotropiy: Transposon Tnd encoded kanamycin
resistance marker from each auxotroph was mebilized to S, melifoti ZB557 strain with
the help of genome mobilizing plasmid pJB3JI.
Reversion analysis of auxotrophs: Spontaneous reversion frequency for the
/d/uxolroph was calculaled on the basis of the number of prototrophic revertants
(numbtr of colonies on RMM) and the total number of cell (number of colonies on
TY inedium), after streaking the same velume on each medium,
Test for production of cell surfuce molecules: The test for production of
lipopolysaccharides, the test for production of succinylated exopulysaccharides, the
test for production of celluose fibrils, the test for production of B -(1-3)-glucans nad
the test for production of i -{ 1—2}-glucans werce don as describe earlicr (18).

RESULTS AND DISSCUSION
Isolation of auxotrophs: Three thausand transposon Tn3 derivatives (Km") of S
meliloti strain Rmd201 were obtained and out of these 12 did not prow on Rhizobiym
minimal medium {(RMM). “Three sullur amine acid auxotrophs isolated during (his
study and two such auxotrophs generated previously by other workers were used for
further studies. The auxotrophic mutants with their requirements were listed in table
2. Isolation of auxotrophs which grow on cystein or methicnine has also been
reported by several workers (7,13). Methionine auxotroph cannot grow on RMM
supplemented with cysteine, It seems that S mefifori cannot convert cysteine to
methignine.
Linkage of Tu§ insertion to auvoirophy: All Kanamycin resistant transconjugants
showed the respective donors auxotrophic marker, hence, there was 100% cotransfer
of Tn3 and the auxotrophic marker. This indicate that the Tn3 insertion is responsible
for auxotrophy in cach strain,
Keversion analysis: Al auxotrophic mutants showed spontanous reversion 1o
prototrophy with a percentage range between 4.5x10™ 0 4.5x10® (table 3). The
revertants did not grow on TY medium containing kanamycin. This indicates the
excision of tansposon Tas from the genome.
Production of celf surfuce molecules:

The results of production of cell surface molecule are listed in table 4. All
auxctrophic mutants, like the parental strain Rmd201, produced lipopolysaccharides
(L.PS). succinylated exopolysaccharides {EPSI), cellulose fibrils, B -(1-2)-glucan and
[} -{1-3)-glucan. It seems that the genes involved in cysteine and methionine synthesis
is not responsibe for cell surface molecule production.

Utitization of sugars and dicarboxylic acids:

No change in the growth behavior of any auxotroph was detected when
ghicose in RMM was replaced by any of the other sugars (arabinose, maltose,
sorbitol, manitol, or sucrose) or dicarboxylic acids (malic acid, asparticacid or sodium
suceinate) as carbon source. The presence of functional Cy-dicarboxylic acid transport
system of R fegrninosarum was found to be essential for nitrogen fixation (19).
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Table 1: Bacterial strains and plasmids used

Strain/plasmid

Relevant characteristics

souree/relerence

Sinoriizobium melifoti

AKO3
Rmnd201

PP631

2B557

BA4, BAT

BAS

VK29

VK39
Escherichia coli
WARD (pGSY)
Plasmids

PGSY

PIB3II

Nod+Fix+, compact colony varient
of wild type Rmd |

spontaneous Sm' derivatives
of AK63!

AK631(pJB3I)

Rmdi Phels lend vfl sml
Rmd201 cysl/cyslTns
Rmd20] mc.m/mell::'rni
Rmd201 meti::Tns

Rmd201 metl:’[n5
Mets Thi- Cmr Kimr

IneN repl?iSA Cimr Kmr

Kms derivative of pR68.45, capable
ol mobilizing genomic segments of
_its host, Ter Chy Nalr

Adam Kondorosi

Khanuja &kumar (20)

Peter Puinoky

Peter Putnoky

This study

This study

Vineetha KE & Prasad CK

Vineetha KE & Prasad CK

Selvaraj & lyer (16)

Selvaraj & Iyer (16)

Brewin ¢f af.{21)
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Table 2, Auxotrophic mutants of Sinarftzobinm melijofi strain Rmd2 ] and their
nutritional reqiurements.

Strain Nutritional requirement

BA4 Cysteine or methionine

BA7 Cysleine or methionine
BAS Methionine
VK29 Methionine
VK39 Methionine

-]

Table 3. Reversion frequencics of auxotrophic mutants of Sinorizobinm mcliton
Rmd2o1.

S meliloli strain Reversion percentage

BA4 4.5x10"*

BA7 3.7x10°®

BAg 3.2x10%
VK29 3.7x10°

VK39 455107
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Table Ji Production ol cell surtace molecules by Sinarhizehium melitosn parental
strain Rmd201 and its auxotrophic mutants.
)

!
Strain LPS 1:PS) J CU““I.USC B -1-2-gluan | B -1-3-glucan I
b | Fibrils I
RdeOl + ‘ + + + T
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